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(57) Abstract: 

PROBLEM TO BE SOLVED: To easily form a resonance capacitor without 
increasing number of components in a means that a resonance capacitor is 
connected in parallel with an inductor so as to obtain an attenuation 

pole with a steep characteristic. 

SOLUTION: Spiral inductors LI, L2 wound in spiral toward respective 
centers are formed, a dielectric thin film 10 is coated on them, and 
connection paths 17a, 17b are formed on the dielectric thin film 10 so 
as to be extended externally from each center of the spiral inductors 
LI, L2, projected conductors x, x acting line opposed capacitor 



electrodes are extended to the connection paths 17a, 17b via the outer 
winding part of the spiral inductors LI, L2 and the dielectric thin film 
10 and then resonance capacitors Cx, Cx connected in parallel with the 
spiral inductors LI, L2 are formed for self-resonance. 
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^ NOTICES ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. ^^^^ shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Have a conductive layer equipped with the spiral inductor 
wound in the shape of [ which is ground towards a core ] and on the 
dielectric film covered on this conductive layer, a connection way is 
formed so that it may extend from the core of a spiral inductor to the 
method of outside. In LC low pass filter which connected electrically 



the edge of this connection way, and the core of a spiral inductor the 
overhang used as the capacitor electrode which counters said connection 
way through the part and said dielectric film of a spiral inductor — a 
conductor — LC low pass filter characterized by accomplishing the 
section a total. 

[Claim 2] Form the first conductive layer on an insulating substrate, 
and the laminating of the dielectric film is further carried out on this 
insulating substrate. If it comes to form the second conductive layer in 
the top face, the hemihedry section of the laminated structure is made 
into a capacitor formation field, the other hemihedries section is made 
into an inductor formation field and it is in said inductor formation 
field If two spiral inductors wound in the shape of [ which is ground 
towards a core ] are ^l^^l^^l^^ (ed) to one conductive layer and it is in it 
to said capacitor formation field While forming the electrode of middle 
DIN DENSA in the pars intermedia of one conductive layer and connecting 
with the outside winding section of both the spiral inductor A ground 
electrode is formed in the both sides of this capacitor electrode, and 
the electrode of the capacitor of an input side and an output side is 
further formed in the both-sides section of the conductive layer of 
another side, respectively. From this electrode to the right above 
location of the core of two spiral inductors While extending a 
connection way, the flow hole which formed the ground electrode in the 
pars intermedia of both the capacitor electrode of the conductive layer 
of another side, and was further formed in it at said dielectric film is 
minded. The extension edge of said connection way and the core of a 
spiral inductor are connected electrically. By this A capacitor 
electrode and a ground electrode are confronted through said dielectric 
film. Form an input-side capacitor, an intercondenser, and an output 
side capacitor in juxtaposition, and ground connection of the end is 
carried out. As series connection of both the spiral inductor is carried 
out, while a spiral inductor is located between the other ends of each 
capacitor, respectively, and constituting it the overhang used as the 
capacitor electrode which counters said connection way through the part 
and said dielectric film of a spiral inductor — a conductor — LC low 
pass filter characterized by accomplishing the section a total. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to LC low pass filter 
used for various radio devices, such as a cellular phone and a land 
mobile radiotelephone. 
[0002] 

[Description of the Prior Art] A low pass filter passes the low 
frequency signal below a specific frequency, and produces the filtering 
function to remove the higher-harmonic-wave signal more than 
predetermined, and LC low pass filter which comes to combine a capacitor 
with an inductor is known. This LC low pass filter is two or more 
capacitors CI, C2, and C3. It forms in juxtaposition, ground connection 
of the end is carried out, and they are each capacitor CI, C2, and C3. 
It is an inductor LI and L2 between the other ends, respectively. You 
make it located and it is each inductor LI and L2. It is constituted as 
series connection is carried out (refer to drawing 8 ). 
[0003] As for the conventional LC low pass filter, what mounted the 
components of the thing, chip inductor, and chip capacitor which carried 
out metallizing of the conductive layer by print processes on the 
dielectric sheet, and were really calcinated according to the individual, 
and constituted them is common. On the other hand, in recent years, the 
requests to the miniaturization of electronic equipment, densif ication, 
and low-pricing are mounting. And in order to correspond to these 
demands, the components according to individual of an inductor or a 
capacitor needed to be miniaturized. By the way, since some which are in 
the conventional LC low pass filter mentioned above, and carried out 
metallizing printing on the dielectric sheet and which were really 
calcinated had a limitation in a capacity consistency, much more 
miniaturization was difficult. Moreover, by the conventional metallizing 
printing calcinating method, increase of loss in a RF field had become a 
problem for the impurity in metallizing, or field granularity. 



Furthermore, [0004] too acting as [ if it was in the configuration which 
carries out a chip inductor etc. with outside, while components mark 
increased and manufacture became troublesome ] the failure of a 

miniaturization 

[Problem (s) to be Solved by the Invention] Various approaches are 
adopted, in order to be able to realize the thing which has good 
selectivity and which was excellent in the property, to make an 
attenuation pole x steep for this reason and to enlarge the inclination 
of a decay area by making steep the inclination (inclination until it 
results [ from an attenuation pole ] in the need magnitude of 
attenuation) of the decay area which shifts to the inhibition zone by 
the side of a RF from the pass band by the side of low frequency, as 
drawing 9 shows if it is in this kind and a low pass filter. 
[0005] As this conventional approach, in order to make the attenuation 
pole of a low pass filter steep, according to the design method of the 
low pass filter of a chevy shev mold, the approach of enlarging the 
amount of passband ripples is learned well. However, if it is in this 
approach, in order to enlarge the amount of passband ripples, there is a 
fault that pass band width becomes narrow. 

[0006] On the other hand, as other general approaches, it is the 
inductor LI of drawing 8 , and L2. Capacitor CX for resonance which 
becomes parallel There are some which form through a member with outside 
and form an attenuation pole by this. However, since this capacitor is 

usually made external, its components mark increase and it has the 
trouble that it cannot respond to the miniaturization of a filter. 
[0007] It is going to offer the configuration which can form the 
capacitor for resonance simply, without this invention' s being in the 
means which makes an attenuation pole steep as mentioned above as 
carries out parallel connection of the capacitor for resonance to an 
inductor, and increasing components mark. 
[0008] 

[Means for Solving the Problem] This invention is equipped with a 
conductive layer equipped with the spiral inductor wound in the shape of 
[ which is ground towards a core ] and on the dielectric film 
covered on this conductive layer, a connection way is formed so that it 
may extend from the core of a spiral inductor to the method of outside, 
the overhang which serves as a capacitor electrode which counters said 
connection way through the part and said dielectric film of a spiral 
inductor in LC low pass filter which connected electrically the edge of 
this connection way, and the core of a spiral inductor — a conductor — 
it is characterized by accomplishing the section a total. 



[0009] the overhang which is in this configuration and forms the 
capacitor for resonance in said connection way by a part of spiral 
inductor — a conductor — by ^^^^^^^^ (ing) the section, parallel connection 
of an inductor and the capacitor for resonance is carried out, and they 
carry out self-resonance, and this self-resonant frequency — an 
overhang — a conductor — it is selected by the width of face of the 
section, and the configuration. 

[0010] While an input-side capacitor, an intercondenser, and an output 
side capacitor are formed in juxtaposition using this configuration, 
ground connection of each end is carried out, two spiral inductors are 
located between the other ends of each capacitor, and both the spiral 
inductor can constitute as follows the circuitry by which series 
connection is carried out. 

[0011] Namely, form the first conductive layer on an insulating 
substrate, and the laminating of the dielectric film is further carried 
out on this insulating substrate. If it comes to form the second 
conductive layer in the top face, the hemihedry section of the laminated 
structure is made into a capacitor formation field, the other 
hemihedries section is made into an inductor formation field and it is 
in said inductor formation field If two spiral inductors wound in the 
shape of [ which is ground towards a core ] are ****(ed) to one 
conductive layer and it is in it to said capacitor formation field While 
forming the electrode of middle DIN DENSA in the pars intermedia of one 
conductive layer and connecting with the outside winding section of both 
the spiral inductor A ground electrode is formed in the both sides of 
this capacitor electrode, and the electrode of the capacitor of an input 
side and an output side is further formed in the both-sides section of 
the conductive layer of another side, respectively. From this electrode 
to the right above location of the core of two spiral inductors While 
extending a connection way, the flow hole which formed the ground 
electrode in the pars intermedia of both the capacitor electrode of the 
conductive layer of another side, and was further formed in it at said 
dielectric film is minded. The extension edge of said connection way and 
the core of a spiral inductor are connected electrically. By this A 
capacitor electrode and a ground electrode are confronted through said 
dielectric film. Form an input-side capacitor, an intercondenser, and an 
output side capacitor in juxtaposition, and ground connection of the end 
is carried out. As series connection of both the spiral inductor is 
carried out, while a spiral inductor is located between the other ends 
of each capacitor, respectively, and constituting it the overhang used 
as the capacitor electrode which counters said connection way through 



the part and said dielectric film of a spiral inductor — a conductor — 
it is characterized by accomplishing the section a total. 
[0012] LC low pass filter will only consist of being in this 
configuration, forming the first conductive layer on an insulating 
substrate, carrying out the laminating of the dielectric film on this 
insulating substrate, and forming the second conductive layer in the top 
face further. In addition, for a start, any are sufficient as one above- 
mentioned conductive layer among the second conductive layer, therefore 
it turns into a conductive layer of another side with a residual 
conductive layer among the second conductive layer. 
[0013] 

[Embodiment of the Invention] Drawing 1 -5 show the LC low pass filter 1 
concerning this invention. This LC low pass filter 1 is the input-side 
capacitor 01 and an intercondenser 02. And output side capacitor 03 
While being formed in juxtaposition Ground connection of each end is 
carried out, and they are capacitors 01 and 02. It is the spiral 
inductor LI between the other ends. A capacitor C2 and C3 It is the 
spiral inductor L2 between the other ends. It is located. Both the 
spiral inductor LI and L2 Series connection is carried out and the equal 
circuit of drawing 8 is constituted. 

[0014] The thickness of the insulating substrate 2 which consists of an 
alumina substrate here is 0.635mm. The first conductive layer 3 is 
formed in this insulating substrate 2 by the coppering method. Moreover, 
on this insulating substrate 2, the laminating of the dielectric film 4 
which consists of organic compound insulators, such as polyimide resin, 
is carried out by a spin coat method etc. Furthermore, on this 
dielectric film 4, the second conductive layer 10 is formed by the 
coppering method. The thickness of the copper coat of said first 
conductive layer 3 is 5 micrometers. Moreover, thickness is 3 
micrometers and the thickness of the copper coat of the second 
conductive layer 10 of said dielectric film 4 is 5 micrometers further. 
[0015] Each can make each of this insulating substrate 2 and a 
dielectric film 4 sufficiently small things, such as the shape of a 
square of 3mm angle, and that total thickness serves as the shape of 
ultra-thin [ 0.7mm or less ]. 

[0016] And it is the capacitor formation field Fl about the hemihedry 
section of this laminated structure. It carries out and is the inductor 
formation field F2 about the other hemihedries section. It is carrying 
out. 

[0017] This inductor formation field F2 The spiral inductor LI wound 
around said first conductive layer 3 towards the core from the outside 



in the shape of [ to grind ] if it was, and L2 It **** two. 
[0018] On the other hand, it is said capacitor formation field Fl. If it 
is, it is middle DIN DENSA C2 to the pars intermedia of the first 
conductive layer 3. An electrode 6 is formed, and it is the inside 
center position, and is both the spiral inductor LI and L2. He is trying 
to connect with the outside winding sections 7a and 7b. Moreover, the 
ground electrodes 8a and 8b are formed in the both sides of this 
capacitor electrode 6. These ground electrodes 8a and 8b are said spiral 
inductor LI and L2. It is formed also in a perimeter and is the spiral 
inductor LI and L2 further. In between, ground electrode layer 8c has 
extended. Namely, two spiral inductors LI and L2 Intercondenser C2 The 
ground electrode layer 8 is formed all over removing an electrode 6. 
[0019] Furthermore, it is the input-side capacitor CI to the both-sides 
section of the second conductive layer 10 formed on a dielectric film 4. 
Output side capacitor C3 Electrodes 16a and 16b are formed, respectively, 
and it is two spiral inductors LI and L2 from this electrode. To a main 
right above location, the connection ways 17a and 17b are extended, 
these connection ways 17a and 17b constitute the important section of 
this invention, and expand and show it by drawing 4 — as — the 
overhang from these connection ways 17a and 17b — a conductor — 
Sections x and x accomplish a total, respectively, this overhang — a 
conductor — Section x — the spiral inductor LI and L2 It has countered 
by the upper and lower sides through a dielectric film 4 with the 
outside winding sections 7a and 7b. for this reason, an overhang — a 
conductor — Sections x and x — a capacitor electrode — becoming — 
the outside winding sections 7a and 7b, a dielectric film 4, and an 
overhang — a conductor — Sections x and x — capacitor Cx for 
resonance It will be constituted. 

[0020] Thus, the second conductive layer 10 removes the connection ways 
17a and 17b, and is said capacitor formation field Fl. It is formed and 
is this capacitor formation field Fl. He is trying to form the ground 
electrode 18 in the pars intermedia of both the capacitor electrodes 16a 
and 16b. 

[0021] Furthermore, in said dielectric film 4, it is the spiral inductor 
LI and L2. The flow holes 20 and 20 are formed, these flow holes 20 and 
20 are minded in a main right above location, and it is the extension 
edge and the spiral inductor LI of said connection ways 177a and 17b, 
and L2. He is trying to connect a core electrically. Furthermore, the 
flow holes 21 and 21 are formed in said ground electrode 18, and he is 
trying to secure connection with said ground electrodes 8a and 8b to it. 
Furthermore, as drawing 5 shows, the ground electrode 25 is formed also 



in the inferior surface of tongue of said insulating substrate 2. 
[0022] A deer is carried out, the capacitor electrode 6 and the ground 
electrode 18 confront [ capacitor electrode 16a and ground electrode 
8a ] each other through said dielectric film 4 by this, respectively, 
and capacitor electrode 16b and ground electrode 8b are the input-side 
capacitor CI and an intercondenser C2. And output side capacitor C3 It 
will be arranged in juxtaposition. Moreover, ground connection of each 
end of each capacitor is carried out. And input-side capacitor CI 
Intercondenser 02 It is the spiral inductor LI between the other ends. 
It is located and is an intercondenser 02. Output side capacitor 03 It 
is the spiral inductor L2 between the other ends. While being located, 
it is both the spiral inductor LI and L2. Series connection is carried 
out. 

[0023] further — on the other hand — the outside winding sections 7a 
and 7b, a dielectric film 4, and an overhang — a conductor — the 
capacitor Cx for resonance constituted by Sections x and x, and Cx An 

inductor LI and L2 Parallel connection is carried out. And by this, 
self-resonance can be produced, an attenuation pole is formed, it is in 
a decay area, and the relation between resonance frequency and an output 
serves as steep inclination, this self-resonant frequency — an overhang 

— a conductor — the configuration of Sections x and x — changing — 
capacitors Cx and Cx for resonance By selecting capacity value, it will 
set up optionally. It will and the equal circuit shown by drawing 8 
will be constituted. 

[0024] If it is in this configuration, small LO low pass filter can be 
easily manufactured by forming the first conductive layer 3, next being 
a spin coat method, forming a dielectric film 4, forming the second 
conductive layer 10 by the coppering method further, and carrying out 
sequential formation of each class by this by the coppering method, on 
an insulating substrate 2. therefore, the time of formation of the 
second conductive layer 10 — an overhang — a conductor — only by 
forming Sections x and x instantaneous, the width of face of the decay 
area can be adjusted, and a low pass filter with sufficient selectivity 
can be formed, without adding other configurations. 
[0025] here — said overhang — a conductor — the frequency 
characteristics of LC low pass filter of this invention in which 
Sections x and x were formed — drawing 6 — being shown — the same 
configuration — it is — moreover — ****ing — a conductor — drawing 
7 shows the frequency characteristics of LC low pass filter of the 
contrast article with which only Sections x and x are not formed, here - 

- said overhang — a conductor — whenever [ width-of-face / of Sections 



X and X / and protrusion ] is 0. 5mm whenever [ width-of-face / of 0. 15mm 
/, and protrusion ]. 

[0026] the overhang from these frequency characteristics — a conductor 
— it is understood that the width of face of a decay area becomes 
narrow, and the magnitude of attenuation is large and can offer the good 
low pass filter of selectivity by formation of Sections x and x. 
[0027] It replaces with the above-mentioned configuration and you may 
make it form the spiral inductor LI, L2, the capacitor electrode 6, and 
the ground electrodes 8a and 8b in the second conductive layer 10 which 
forms the capacitor electrodes 16a and 16b and the ground electrode 18 
in the first conductive layer 3 formed on an insulating substrate 2, and 
is formed on a dielectric film 4. Namely, transposition is possible for 
the contents of formation of the first conductive layer 3 and 10. 
[0028] 

[Effect of the Invention] This invention is equipped with a conductive 
layer equipped with the spiral inductor wound in the shape of [ which is 
ground towards a core ] It is in some which formed the connection 
way on the dielectric film covered on this conductive layer so that it 
might extend from the core of a spiral inductor to the method of outside. 
The section is accomplished a total, the overhang used as the capacitor 
electrode which counters said connection way through the part and said 
dielectric film of a spiral inductor — a conductor — thereby the time 
of forming the connection way for only connecting with an inductor, 
since the capacitor for resonance by which parallel connection is 
carried out to an inductor is constituted and it is made to carry out 
self-resonance — an overhang — a conductor — only by forming the 
section instantaneous The output inclination of a decay area can be made 
steep, and the magnitude of attenuation is large and can offer the good 
low pass filter of selectivity, moreover — if it is in this 
configuration — an overhang — a conductor — the configuration of the 
section is only selected, resonance frequency can be set up, and 
adjustment becomes easy. Furthermore, since a with member is not 
required the outside for the capacitor for resonance, structure becomes 
simple and it can respond to a miniaturization. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view separating and showing the 

insulating substrate 2 and dielectric film 4 of the LC low pass filter 1. 

[Drawing 2] It is the top view of the LC low pass filter 1. 

[Drawing 3] It is the top view of a dielectric film 4. 

[Drawing 4] an overhang — a conductor — the section is shown — it is 

a notching expansion top view a part. 

[Drawing 5] It is the vertical section side elevation of the LC low pass 
filter 1. 

[Drawing 6] It is the graph which shows the frequency characteristics of 
LC low pass filter of this invention. 

[Drawing 7] It is the graph which shows the frequency characteristics of 

LC low pass filter of a contrast article. 

[Drawing 8] It is a representative circuit schematic. 

[Drawing 9] It is the wave form chart showing the decay area of a low 

pass filter. 

[Description of Notations] 

1 LC Low Pass Filter 

2 Insulating Substrate 

3 First Conductive Layer 

4 Dielectric Film 

8a, 8b Ground electrode 
10 Second Conductive Layer 
16a, 16b Capacitor electrode 
17a, 17b Connection way 
18 Ground Electrode 
20 Flow Hole 
LI, L2 Inductor 
CI, C2, C3 Capacitor 

X an overhang — a conductor — the section 
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[Drawing 1] 




[Drawing 2] 




[Drawing 9] 




[Drawing 4] 
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[0007] i^mfiXt. lM<ni. 0 1:, ^^ffln^^y 

mz±tmm^yTy^^mm.Lm^mfS.^m^LX a t 
-thhcox'h^. 

[0008] 

m^mt. mmmmnzmmLtzimmmj^iz^ mmsi 

ix^^4 yfV4 yy9 9(y:>^'h'i:t^i:>'?V^'^^'th i 0 
tcffMtr , Wmm^(ri^%}:.X)M y)VA yy^^oi 
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[00 0 9] ^commzh-^x. mmmm^z. 

m^y^y^htfimmm^fix . ie^tji^s, 

[0 0 1 0] j:)^:*^^. «fiS,Srfflv^-r, xMn^yfy 
ttiran ^T^y^fatxai^r ^^MMt^ffM 

[0011] 't^j:h-h. mmmm±izm-(^mmm^m 
co±mizm-commm^m^ lt^ d . ^^ows^sto 

r?' JEMtIIsJj ^ L . Me ^ > rJ-'" ^ ffMffli^ t S> -5 T {i: . 

^ =y)v-^ yy9 ^ mii53 yfy^mmm 

mi>z&-oxii. —itjcommmc^. ^co^mmz^ 

mmmmt-mmth tMz. m^y^y^nmcnmrn 
\,zr~:xnm^m^L. ^^\,z. m5<r)mmM<^. -f-o 
WMijgpt:, xMmh. \i^t^m<^^yry^c^mm^^^ 

LT, mrfSt#MiB&i^®miffi>: . x^M ^;^-f yy9 9 cry 
•ItT . Wxy 1>f V /M y r ^' ^ * ^ =t 0 L 

[0012] t^t^^mmzh-^x^ %m^ms.±.<<zm-(r) 
mmm^m^L. ^^\,z^ mmm.±.i,zmvMm^m 
JILT. ^<7)±Mf,zmiLcr)m^mM^mm-hfa^x\ l 



[0013] 

[ wmmtmrnwA hi i — 5 \i^wn\-z\^ ^ l c n- 
{±, Aitidir^yxy-y-Ci , ^m^yy'y^c2 av'm 

i<zy.^M y)VA yy^ 91^1 io^. ziyfy^Ci , C3 

coimmizx^u y)v-{ yif9 9 L2 ifi&m. lx . 
[0014] ^:ixr}v^i-w&t)-^^j:ummm.2 

hmmmAt^x\^yzi-vmmi<zx^m.m^tt^. § 

\-i5jJ.mX'h^. 4 Mififll«ff M4 tiff^i 3 

"9 . § 1 0 <7)mWmcr>WXt 3)J.mXh 

[0015] ^<7ymmw&2 , mmmmA v^-tn 

^^hi^X'^. ^<r>mm^i. 0. lmm\;lT<DWm-^h 

ts:-iX\^h. 

[ 0 0 1 6 ] ^ LT i crmmmm.cry=mm^ ^ y^^y^ 
mimmx tL. w^mu^-iyy9 9mm^m^i 

h\^X\-^h. 

[0 0 17] ico-f y^'i^^'jfMffli^Fj hzh-^xxt^ 

mmM>-(^mmM3\,z\t. '^wrns^h. ^l^z^^^x. t 
<'^mzmmLfzx^u y)v-^ yy^ , t^r. 

[0018] -yj. mii^yfy^mm.mMFi tj^^ 
xii. m-crf^mmscr)^ ^cT^^rsm^z^ ^mi-'yi^'y 
^c, c^mme&mf&Lx. -eoi^fiijtf'C^GMT-, mx 

tmmrthJ:d^zLX\-^^. tfz. Uziyr'yTmme 
comiMiZT-xmmS a , SbSrJfMLTl^-S., ^ICOT 

— xmssa, 8h\t^ mK.:^^^4y}VAy9'9 9'L 
1 . L2 coiaiat:i>?gJ^$tL. §^>^:x>'^M 9/M>-r 
^?^Li , L2 PBltC{4r-X«:ffiM8c:*iMm$tL-CVT' 

tf^rJ^T-'y-y-Cz c7)«®6^|^<^Ht:. r-x 

mMmsifimm^ttx\^h. 

[0019] f?l«»ffi4_htC?^fi!c§iX-&ll~0 
^««1 00, ^OMtrac, A*iiJ=fyx>-^Ci 

ai^((l!|3y7^V^?-C3 £?)«®16a, 16b^^^ 
m^L. *^o|gmffi?&^^>. -ocoxvaM^;).'-Y>'^^'^ 
Li , L2 cDcf'DcDit±{ia4-r-\ tiMS#l 7 a, 17 
b^Sffifn^i.. iOiiMfi&l 7a, 17b{i.3^|| 
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Li , L2 commmm7 a , 7 b . i^mi»M4 

x*i:i VT^y-'f t ^ D . 7a, 7 b . 

mmm a s.t^?itti L3»#:^ x . x t i o . sjiffl y x 

[0020] ico J: d tc. m^oS«Ji 1 Oti. 

17a, 1 7bSr^V^T. Hffia3>'7-'y-tf?^fi)c«J«Fi 

>'-^® 16a, 16b <7:)f^mW^i<Z . r-Xfl:ffi 1 
[002 1] $ ^tc. Hfrieif«»)l4tc{i:, XrU 

0. 20 *i?FM$fL, i^^jlTL2 0 , 2 0 Sr^LT . la 
leffiggK 17 7a, 17b tfO^aiS t , "jJV^ V 

1, 2 l^iffM^tt. toier-XflSSa, 8bt<7)® 

2 toTfflt c> . la 5 T-^f i 3 1 . T-xm® 2 5 3&iB 

[0 0 2 2] Lf-hX. im:J;0, miiBlil«^)l4 

/rLT 3 > r > -tf 1 6 a t T~xmM.8 a i; 7^^. a 

VT^V^+frnffi 6 1 r-x^ffi I St ti\ a yfy-^mM 
1 6h tT~:^m^8h t-^^^^nmLX . ASjW^^' 

y v^>-tf C3 <7)«PBlt2XM°-f 5;i--f y^'"^ ^ L2 
ti^im.-thbMz.m::^^M ^)V4yy'^^'Li , 

[0023] § ^tc-:^r, ^^^^1111^7 a , 7 b . if« 
»mS.tX5iaitS#:g|Ix. xt:j;<9lS)3!cS#iSftilffl 

mm^ix?>. ^Lx^razj:K). s^i^mi±t^^^ 
^tti^x'^. mmmmm^tix. mmmiz$>'ox. ^ 

sjiimm&m.i±. mtnLmi^m^, ^mm^^^x. 

iO. MMizm^-t^^tt^^, MLX. msx'^ 

[0024] i^ij^hmmzh-yxii. mmMm2±iz. 
m^-/^mizx'o. m-^mmms^wmt. mz. x 

mizi. *)m^(^Mmmi o^tML. ztuzx^^m^ 



looffMB^tc. 5imt##;gpx, ^^nmm^zmm- 
^f3fx\ ^comnmcrim^mmx-'^ . jSiK'S^omv^ 

[0 02 5] .i^x\ mnimmLmt^m^, xtrfMt 

Rtf^m&ii. mo. 15mm. S^tfiSO. SmmT* 
[0026] ^OJliSifcWftt^-^. . 5sai t#*aBx , X 

[0027] ±Micommzitx.X . iteiB^ 2±tffM 
StL§^— <7)#«)i3(C. nyr'y-tfmai 6a, 16 

b t T-xmm. i&^mmt. mmmm4±^zmm^ti 

2 , ayx>^ffl:ffi6, r— X^ffiSa, Sh^B^-t 

^ ^zLx {.^^K ^^j:hib. m-commm 3, 10 

[0028] 

Lf^-XMM y>i--i yy^^i:mt^mmm^:mt. mm 
mm±i.zmmLfzimmm±iz. mmm^x^u^ji^^ 

yy^ 9(n^>t-ipty^\--H^'i^-th J: 0 t:ffM t/:: 

t'S^-^T, mimmUz^ x^U "yfl"^ yy'^ ^co—m- 

t-mmmmwm^:ivLxM\^-ti>^yr'y^mmt^x^ 
miiiLmi^^^mss.L. ztuzxK). -tyr^^tntn 
^m^tii^m^yy'y^^mmLx . gefts^i. 

J:o^zLfzh<r)Xhi.t>^'^. mz4yy^9h SMf h 
[llffi^^^#=SrfM0H] 

[01] L C 7 >f /l-^ 1 <?)iffiiM^^ 2 
1K4 LT^-rM^HaT'^?)-!. , 
[02] LCn— y^°x:7 ^-^l-^ lOTHHT'^b'So 

[03] ii«jf M4 (Tiwmmxh h . 

[05] L C n-.A°x :7 -I' 1 oliiffMffiST* ^ . 
[06 ] -d^m^<r>i.c^-)^xy 4}V9a:>W&mm'^^ 
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[07] nitShcn L c n-^ 7 ^ ^Jiifeifc^tt $r 
1 LCc?— ^-zP^ 

3 m-i^*«Ji 



4 

8a, 8b r— xmffi 

1 0 m~crj^mii 

1 6 a , 1 6 b u y^y^m. 

lie., 11 h mmn 
1 8 r-xflffi 

2 0 2»3i?L 

Ci , C2 , C3 rJi^T'V-'f 



[01 ] 



[IM2] 




17b 




16a 21 




[H9] 
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[H3] 

L2 





[H4] 
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[H6] 



13.0 dS 



log M«G 



RS^ ®.12J OB 

-a, i3ia CIS 



lag 



M»G 



(dB) 



-50 



-100. 
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MWKER 2 
93CJ.(a rt-GC 



► MPIRKER 4 
2.5 GHz 
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Cx 



Cx 



L2 



rrrr\ 



/rrrx 



C3 



•C2 



Cl 



7777 7777 



7777 
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[El?] 



log MPG 



1. 
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-100 



e.0 c£ 

dS 



■^s 
























-\ 

\ 

















































































































































































HflRkER i 
-1.201 <^ 



.Q MHz 
1.1(337 dE 



L.B GHz 
-as. C 



2.5 GHz 



J^^gft (MHz) 



